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INTRODUCTION
The Tasmanian World Heritage Area was added to the UNESCO register of the world's natural and cultural heritage on 14 December 1982, in recognition of the region as the last great temperate wilderness in Australia and one of the last in the world. An area of 769360 ha was included and, in 1989, this was increased to approximately 1.37 million ha.
Major vegetation types represented in the World Heritage Area are cool temperate rainforest, buttongrass moorland, treeless alpine vegetation, wet eucalypt forest and scrub. In general, the vascular botany is well known (e.g. see Jarman & Crowden 1978) and the concentration of Tasmanian endemics (Kirkpatrick & Brown 1984) demonstrates the uniquely Tasmanian flavour of the region as a whole. In contrast, cryptogams as a group are very poorly documented and constitute a major and very obvious gap in the available biological data for the area. Despite recent advances in the study of the Tasmanian lichen flora (e.g. Kantvilas et al. 1985 , Kantvilas & Jarman 1988) , little work has been conducted on a regional basis. With the exception of some very incomplete lists of lichens (Bratt 1976a (Bratt , b, c, d, 1978 and mosses (Bratt 1978) , there are no satisfactory inventories, either geographical or ecological, for any part of the area and no assessment of the regional peculiarities or conservation status of the flora. This paper is the first detailed inventory of lichens and bryophytes for any part of the World Heritage Area. It deals with Mount Sprent, a major peak in the Wilmot Range in southwestern Tasmania. In tenns of its vascular flora and geology, Mount Sprent can be considered typical of many mountains in southwestern Tasmania, and so provides some indication of the lichenological and bryological resources of the region.
THE STUDY AREA
Mount Sprent (42°48'S, 145°57'E) rises 1059 m a.s.l. and lies at the northern end of the Wilmot Range, at the boundary of the Tasmanian World Heritage Area. To the east and northeast the mountain overlooks the hydroelectric impoundments of the Serpentine, Huon and Gordon Rivers whilst to the south, west and north it is bounded by wilderness. The mountain is composed of Precambrian metamorphic rocks, predominantly metaquartzite and pelitic sequences (Williams & Corbett 1976) . Its slopes support mainly buttongrass moorland, dominated by Gymnoschoenus sphaerocephalus, species of Restionaceae and shrubs of the Myrtaceae, Epacridaceae and Proteaceae. This forms a mosaic with scrub dominated by Banksia marginata and species of Leptospermum and Melaleuca. Small areas of wet sclerophyll forest and rainforest occur along river valleys, in protected gullies and on some of the lower slopes. Towards the summit, the vegetation grades into alpine heathland and lawn-like microshrubbery, sedgeland and herbfield. This vegetation also extends southwards along the range. The pinnacle consists mostly of sparsely vegetated, rocky crags. The nearest weather station, Strathgordon, about 8 km to the northeast (altitude 340 m) has a mean annual rainfall of 2700 mm, tile wettest month being September (325 mm) and the driest January (130 mm) (Nunez 1979) . Given its higher altitude, Mount Sprent can be expected to have a much higher rainfall. The coldest month at Strathgordon is July, with a mean maximum temperature of 9.2°C, whilst the warmest month is January, with a mean maximum of 20.7°C (Nunez 1979) . Snowfall is variable and may occur at any time of the year. Whilst there is little build-up of snow, some drifts may survive into summer.
METHODS
Sampling was undertaken on the northeastern face of the mountain from the beginning of the walking track at the Serpentine Dam (alt. 320 m) to the summit (1059 m) and extended 1.5 kIn southward along the range down to an altitude of 860 m. The work was carried out mainly on five days during January and February 1987, but data and collections from previous visits to the mountain were also incorporated into the results.
Habitats surveyed for lichens and bryophytes are described below. Each habitat was searched carefully and collections and records were made of each species encountered. An inventory of the vascular plants was compiled concurrently (appendix). Except for the young Leptospermum glaucescens forest (habitat type 1), several stands of each habitat were sampled. An abundance rating for lichens in each habitat was estimated subjectively in the field, but the same degree of detail was not possible for bryophytes which were recorded only as present or absent.
All lichens species were identified or checked in the laboratory using standard methods (e.g. White & James 1985) . Voucher specimens are held in the Tasmanian Herbarium (HO) with selected duplicates lodged in BG, BM, CBG, M, MB, NSW, NY, 0 and herb. Vezda. Species nomenclature follows Kantvilas (1989) .
Bryophyte species were identified in the laboratory using light microscopy, and a number of specimens were sent to Australian or overseas specialists for examination. Voucher specimens are presently held in the personal herbarium of S11. Nomenclature generally follows Streimann & Curnow (J 989) for mosses and Ratkowsky (1987) for liverw0l1s. The latter accords essentially with the c1assi fication of Scott & Bradshaw (1986) , except for the families Geocalycaceae and Schistochilaceae which follow Engel & Schuster (1984) and Schuster & Engel (1985) (Galloway 1985) . However, several other species, reported elsewhere in the literature (e.g. Kantvilas 1989) , were also first discovered in Tasmania during this present survey.
The endemic Tasmanian lichens found during the study include C ladia moniliforrnis, M enegazzia subbullata, Sarrameana tasmanica and Siphulajarnesii. Several of the undescribed species (e.g. in the genera Baeornyces s.lat., Melanaria, Ramonia and Siphula) are currently the focus of further study and are likely to be endemic to Tasmania as welL Notes on these taxa are given as a footnote to table 1.
Approximately 43 species are terricolous, 52 are saxicolous or occur amongst bryophytes over rocks, and 73 are epiphytic. However, some species, such as Siphula decumbens and C ladia aggregata, span several habitats. Indeed a general characteristic of Precambrian rock outcrops in southwestern Tasmania is that numerous species which are typically epiphytic occur in moist, sheltered crevices, e.g. Megalospora lopadioides and Sphaerophorus spp. The most diverse habitat types on Mount Sprent are subalpine and alpine heathland and alpine rock outcrops.
Bryophytes
For bryophytes, 146 species were recorded (table 2, pp.156-159), including 48 mosses and 98 liverworts. Excluding two unidentified species, mosses are represented by 34 genera in 23 families (classification after Scott & Stone 1976) . The family which is best represented is the Dicranaceae (10 species) and it contains the two most widespread and abundant mosses recorded, Campylopus introflexlts and Dicranolorna robusturn. The liverworts comprise 86 leafy and 12 thalloid species and, with five unidentified species excluded, are divided into 43 genera and 21 families. The Geocalycaceae, represented by common genera such as Heteroscyphus and Chiloscyphus, and the Lepidoziaceae, which includes genera such as Acromastigum, Lepidozia and Telaranea, are the largest families present with 19 and 18 species respectively.
Acromastigum verticale, previously known only from New Zealand, was recorded from Tasmania for the first time, and the presence of Tylimanthus diversifolius, previously listed as doubtful for Tasmania (Scott 1985) was confirmed. A rare species, Pulchrinodus in flatus, which we discovered only recently in Tasmania from the De Witt and Propsting Ranges further to the southwest (Allen 1987) , was also recorded.
Six endemic species were recorded. These include three mosses (Dicranoweissia rnicrocarpa, Tayloria gunnii and T. tasmanica) and three liverworts (Brevianthus flavus from the monotypic family Brevianthaceae, Schistochila tasrnanica and H erhertus oldfieldianus).
The majority of bryophytes were soil or rock colonising species. A few obligate epiphytes were present but most epiphytic species were found on stems near ground level and occurred also on soil, dead wood or rocks. The highest number of species was found in young forest, scrub and amongst sheltered alpine rocks, all of which contain the greatest diversity of microhabitats. Exposed habitats such as alpine "lawns" and buttongrass moorland were relatively impoverished, although species richness increased where rocks or clumps of emergent shrubs provided moist, sheltered microhabitats. 
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Cladia aggregata (Sw.) Ny!. 8 9 Saxicolous species with black apothecia, dark-brown epithecium, colourless hymenium and hypothecium, and narrow fusiform, 3-7 septate spores, (20-)31-48 x 4.5-6 J.lm. 2 New monotypic genus widespread in southwestern Tasmania (G.Kantvilas, P.W. James & J.A. Elix, unpub!'). 3 Common and widespread corticolous species characterised by milky white 10 pale fawn-pink apothecia, pale-brown, K + yellowish epithecium, colourless hymenium and hypolhecium, andJ-septate, ellipsoid spores, 9.5-15(--18) x 4--5(-10) )lm. 4 Chemical strain containing thamnolic acid, with barbatic acid in the apothecia. 5 Undescribed, coarsely sorediate species containing atranorin only. 6 Saxicolous species related to Lecanora cenisea Ach. from the Northern Hemisphere (PJames, pers. comm.). 7 Uncommon corticolous species with very thin, effuse pale green-grey thallus, black, plane apothecia with a thin, persistent margin and ellipsoid spores, 15.5-19.5 x 12-15.5 11m. . 8 Widespread and common on Tasmanian mountains; characterised by a thick, pale-yellow thallus which encrusts peat, litter and microshrubbery; see Kantvilas & Jarman (1988) under Pertusaria. 9 Corticolous species with black, immarginate apothecia and large, simple spores (1-)2(--3) per ascus, 38-72 x 20-36 !Jm. The three taxa listed differ in the internal coloration of their apothecia: sp.l-epithecium brown to blue··green, K + greenish grey, hymenium pale brown, colourless in K, and hypothecium pale brown, colourless or yellowish in K; sp.2 -epithecium purple, K+ blue-green, hymenium and hypothecium pale brown, colourless in K, and subhypothecium K+ golden yellow; sp.3-epithecium blue-green, K+ yellow, and remainder of apothecium pale brown, K+ blood red. 10Rare corticolous species with cyanobacteria, containing methyl gyrophorate (P.M. J¢rgensen, pers. comm.). 11 Corticolous, with black perithecia and 5-7 septate spores, 30-52 x 2 11m with acute apices and frequently twisted once in the centre. 12Common, undescribed, terricolous, alpine species, probably referable to a new genus (E. Timdal, pers. comm.). 13Undescribed species related to Ramania stipitata Vezda & Hertel from Venezuela. Common on Richea scoparia at high altitudes in Tasmania. 14Common, widespread, corticolous or muscicolous species with large apothecia with thick exfoliating margins and muriform spores, eight per ascus, 45-70 x 10-19 )lm. 
Schiffn. 
DISCUSSION
Lichens and bryophytes constitute a significant component of the botanical resources of Mount Sprent, with over 280 species being recorded. This number could be expected to increase significant! y if the survey were extended to include rainforest, one of the richest habitats in Tasmania for cryptogams but not easily accessible on the mountain. Comparing vegetation from the same sites, lichens and bryophytes outnumber the vascular species by at least two to one, the latter being represented by 121 angiosperms, two gymnospenTIS and 13 pteridophytes (appendix 2). These figures demonstrate unequivocally the importance of nonvascular plants in any sensible assessment of the conservation values and management of the region. However, the results should not be extrapolated to all of southwestern Tasmania or all of the World Heritage Area as these areas include a wide range of unsampled habitats which, for the most part, remain cryptogamically unexplored.
The high rate of endemism amongst the vascular plants (63% for the angiosperms) is not matched by the lichens and bryophytes, where only approximately 3% of the bryophytes and 5% of the lichens are endemic to Tasmania. However, these low figures are consistent with the low rates of endemism these groups display in other regions and vegetation types in Tasmania (Kantvilas et at. 1985 , Kantvilas & Jarman 1988 , Ratkowsky & Ratkowsky 1982 .
The majOlity of lichens recorded, including the most common species, are widely distributed at least in the wetter, westem parts of Tasmania. Thus the flora of Mount Sprent includes 35% of the lichens recorded from rainforest (Kantvilas 1985 , Kantvilas & James 1987 and 60% of those from buttongrass moorland (Kantvilas & Jarman 1988) . A significant group of Stereoeauion caespitosum (which is rare), Cladia fuliginosa and Cladina mitis. This may be due to the relatively low altitude of the peak, or it may be related to geology, given that most of the genera listed above are most common on dolerite peaks. Rock type would not be expected to influence the occurrence of epiphytic species or ofthose growing on peat, and the distribution of these lichens may have been influenced by fire history. Mount Sprent fmms only a small alpine pinnacle in a landscape of buttongrass moorland and may have been burnt frequently in the past The absence of any extensive alpine environments nearby could mean that once certain restricted, high altitude species have been eliminated, their opportunities for recolonisation from unburnt alpine refugia become minimal.
